
938 Specialia EXPERIENTIA 27/8 

T h e  Y o u n g  N o t o c h o r d  c a n  I n d u c e  S o m i t e  G e n e s i s  by  M e a n s  of  D i f f u s i b l e  S u b s t a n c e s  i n  the  C h i c k  

I n  th is  t ransf i l te r  exper iments ,  COOPER x has  r ecen t ly  
repor ted  t h a t  t he  d i f fe ren t ia ted  no tochord  of t h e  ch ick  
e m b r y o  elicits chondrogenesis  in t he  somit ic  mesoblast .  As 
far  as  earl ier  s tages are  concerned,  t he  no tochord  can  
p ro mo t e  somite  fo rmat ion  in amphib ians  (YAMADA *) as 
wel l  as in birds (NICOLETa). I n  prev ious  exper iments  
(NICOLET~), t he  induced somites  were closely associated 
w i t h  t he  no tochord  implan t .  I t  suggests t h a t  diffusible pro-  
duc ts  e labora ted  by  the  young  notochord  m a y  also be 
responsible  for this  induct ion.  W e  are t ry ing  a t  p resent  to  
t e s t  th is  assumpt ion .  

Chick b las toderms  were  t r ansp lan ted  in cul ture  in v i t r o  
a t  t h e  head  process s tage  (GALL]ERA and  NICOLE~*). As 
seen in F igu re  1, two  types  of opera t ions  were performed.  
I n  t he  f irs t  series, a large square  of t h e  germ wal l  was 
ex t i rpa ted  in the  anter ior  region of the  area  opaca,  a shor t  
piece of no tochord  inc luding  the  chorda-bulb  was cu t  out,  
exp lan ted  in this  place and  covered  b y  a square  of mil l i-  
pore  f i l ter  (square side 1.2 mm,  th ickness  25 ~m and 
pore  size 0.45 ~m). As reac t ing  f ragment ,  a p r imi t ive  s t reak 
exp lan t  was excised 0.8 m m  behind  the  node since the  
s t reak mesoblas t  is incapable  of self d i f fe ren t ia t ion  into  
somites  a t  th is  level  (NICOLET~). AS one guessed the  con- 
tours  of t h e  under ly ing  no tochord  piece, we were  ab le  to  
p u t  t he  exp lan t  j u s t  ove r  it.  Las t ly ,  a mi l l ipore  f r agmen t  
was appl ied  o v e r  t he  embryon ic  axis  to  p r e v e n t  t h e  en- 
l a rgement  of t h e  injuries.  As a second series, cont ro l  ex-  
pe r imen ts  were  devised.  T h e y  s imp ly  consis ted in ex-  
p l an t ing  a p r imi t i ve  s t reak f r agmen t  of the  same level  on 
the  mi l l ipore  surface to ascer ta in  t h a t  such cul ture  con- 

di t ions did no t  a lone a l te r  the i r  self d i f ferent ia t ion  po-  
tencies .  11 exper iments  and  8 controls  were  carr ied  out .  
Af t e r  24 h of culture,  t he  b las toderms  were f ixed and  the  
resul ts  were analyzed  on serial  sect ions of 8 vm.  

As a whole, the  p r imi t ive  s t reak f r agmen t  behaved  
s imi lar ly  in b o t h  series. I t  s tuck  more  or  less t i gh t ly  to  t he  
f i l ter  so t h a t  i ts  per iphera l  expans ion  was reduced.  L a t e r  
on, i t  assumed a lent icular  shape and never  ex tended  be- 
yond  the  f i l ter  marg in  (Figure 2). E x a m i n a t i o n  of sections 
shows t h a t  the  mesoblas t  segregat ion was of ten deficient .  
Never theless ,  exp lan t s  of ten  y ie lded la tera l  p la te  in t he  
midd le  and  blood islands al l  around.  The  germ wal l  
ac t ive ly  invaced  the  mi l l ipore  fi l ter,  especial ly i ts  upper  
surface, and  covered  the  dorsal  side of t he  exp lan t  more  or  
less comple te ly  (Figure 2). Below, t he  no tochord  piece 
gave  rise to  an  e longated  rod. I n  the  expe r imen ta l  series~ 
8 cases ou t  of 11 gave  a pos i t ive  response : 2 to  6 well  seg- 
m e n t e d  somites  d i f ferent ia ted  jus t  over  the  notochord.  On 
the  contrary ,  no response was recorded in controls.  I n  the i r  
general  aspects,  these somites  looked l ike young  somites  
shor t ly  a f te r  t he i r  s egmen ta t ion  (Figure 3). 

The  present  resul ts  a l low us to  conclude t h a t  the  y o u n g  
notochord  mus t  be  he ld  responsible  for t he  somi te  forma-  
t ion  which  occured in t he  explants ,  since i ts  presence is 
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Fig. i. Diagram showing the 2 experimental procedures. Blasto- 
derms are seen from the ventral side. The notochord piece is lying 
beneath the filter (stippled line). Double lined areas designate the 
fragments of millipore filter. See text for detail comments. 
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Fig. 2. This section photographed at a low magnification (× 160) 
shows that the primitive explant is covered by a thin layer of germ 
wall and does not extend beyond the filter margin. Induced somites 
differentiate just over the notochord, which is cut longitudinally. 
gl, germ wall layer; mf, millipore filter and ect, ectoblast. 
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Fig. 3. In their general aspects, these somites look like young somites 
just after their segmentation. The cells are radialized, mitosis takes 
place inside the central matrix and the nuclei tend towards the 
basal pole of each cell (× 380). mf, millipore filter. 
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a b s o l u t e l y  requi red .  T h e y  show t h a t  i t s  i n d u c t i v e  ac t ion  
has  i t s  m o s t  e f f ic ien t  ef fec t  on  t h e  m e s o b l a s t  ly ing  j u s t  
ove r  i t .  F u r t h e r m o r e ,  t h e y  p r o v i d e  c lear  ev idence  t h a t  i t  
i nduces  somi t e s  t h r o u g h  t h e  m e d i u m  of d i f fus ib le  sub-  
s tances ,  s ince  i t  h a s  b e e n  f o r m a l l y  d e m o n s t r a t e d  t h a t  t he  
porous  m e m b r a n e  f i l te r  p r e v e n t s  a n y  d i r ec t  c o n t a c t  be-  
t w e e n  t h e  2 i n t e r a c t i n g  c o m p o n e n t s  (GROBSTEIN s NYHOLM 
et  al. 6, GALLIgRA e t  a13). I f  t he se  r e su l t s  a re  c o m p a r e d  to  
those  w h i c h  were  o b t a i n e d  i n  o t h e r  sys tems ,  we f ind  t h a t  
t h e  s o m i t e  genesis  reca l l s  in  some  w a y  w h a t  severa l  au tho r s ,  
n a m e l y  SAx~I~ e t  al .  s, h a v e  o b s e r v e d  d u r i n g  t h e  k i d n e y  
tubu logenes i s .  I n  b o t h  cases, t h e  cel ls  i n d e e d  agg rega t e  
w h e n  t h e  d i f fus ib le  i n d u c t i v e  fac to rs  h a v e  modi f i ed  t h e i r  
b e h a v i o u r  a n d  t h e i r  m u t u a l  a f f i n i t y  s. 

Rdsumd. L ' u t i l i s a t i o n  de  f r a g m e n t s  de  f i l t re  mil l ipore,  
in te rca l6s  e n t r e  u n  f r a g m e n t  de  l igne p r i m i t i v e  e t  u n  ex- 
p l a n t a t  de  j e u n e  chorde ,  nous  p e r m e t  de  d 6 m o n t r e r  pr6-  

s e n t e m e n t  q u e  l ' i n d u c t i o n  des somi t e s  p a r  la  cho rde  s 'op~re  
p a r  le t r u c h e m e n t  de  s u b s t a n c e s  d i f fus ib les  chez  les 
o iseaux.  
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Succinic Dehydrogenase in the Cnidoblast of Hydra and its Role in the Discharge of Nematocyst  

T h e r e  are  a large  n u m b e r  of l i g h t  a n d  e l ec t ron  micro-  
scopic  o b s e r v a t i o n s  x-~ c o n c e r n e d  w i t h  t h e  s t r u c t u r e  a n d  
d i scha rge  of t h e  s t eno te l e  of h y d r a .  As fa r  as t h e  source  of 
ene rgy  for  f i r ing  t h e  n e m a t o c y s t  is concerned ,  t h e  e l ec t ron  
microscopic  s tud ie s  p r e s e n t  v e r y  l i t t l e  ev idence .  A p a r t  
f r om t h e s e  cons ide ra t ions ,  no  h i s t o c h e m i c a l  s tud ies  h a v e  
been  r e p o r t e d  on  t h e  loca l i za t ion  a n d  d i s t r i b u t i o n  p a t t e r n  
of o x i d a t i v e  e n z y m e s  in t h e  c n i d o b l a s t  of h y d r a .  A m o n g  
h i s t o c h e m i c a l l y  d e t e c t a b l e  e n z y m e s  of t h e  K r e b s  cycle, 
succ in ic  d e h y d r o g e n a s e  (SDH)  was  f o u n d  to  b e  t h e  m o s t  
d i s t i nc t i ve  in  p r e l i m i n a r y  s tudies .  T h e  p r e s e n t  note ,  t he re -  
fore, dea ls  w i t h  t h e  h i s t o c h e m i c a l  loca l iza t ion  of S D H  in 
c n i d o b l a s t  of h y d r a  a n d  i t s  role in  t h e  d i scha rge  of n e m a -  
tocys t .  

F r e s h  spec imens  of h y d r a  were  col lec ted  local ly  f rom t h e  
p o n d s  in  t h e  campus .  T h e  t e n t a c l e s  were  cu t  f rom t h e  
l iv ing  spec imens ,  t eased  o u t  a l i t t l e  a n d  t h e n  t r a n s f e r r e d  
d i r ec t ly  i n t o  t h e  i n c u b a t i o n  m e d i u m  for  S D H .  T h e  com-  
pos i t i on  of t h e  m e d i u m  was as desc r ibed  b y  PEARSE s. 
N i t ro  b lue  t e t r a z o l i u m  was  used  as t h e  e l ec t ron  accep to r  
a n d  t h e  i n c u b a t i o n  m e d i u m  was  also s u p p l e m e n t e d  w i t h  
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p h e n a z i n e  m e t h o s u l f a t e .  T h e  m a t e r i a l  was  i n c u b a t e d  in 
t o to  for  20 min ,  w a s h e d  in  d i s t i l l ed  water ,  f ixed in  10% 
so lu t ion  of bu f f e red  n e u t r a l  f o r m a l i n  for 3 m i n  a n d  t h e n  
a f te r  w as h i n g  m o u n t e d  in  g lycerol  jel ly.  

Microscopic o b s e r v a t i o n s  r evea l ed  t h e  presence  of 
s h a r p  b lu i sh  d i f o r m a z a n  sphe r i ca l  g ranu les  (Figure) ,  re- 
p r e s e n t i n g  t h e  a p p r o x i m a t e  s i tes  of m i t o c h o n d r i a ,  as i t  is 
k n o w n  t h a t  S D H  is exc lus ive ly  conf ined  to  m i t o c h o n d r i a .  
Since succ ina te  is cons ide red  to  be  m a j o r  m e t a b o l i t e  of t h e  
K r e b s  cycle, i t  is o b v i o u s  t h a t  t h e r e  is a de f in i t e  source  of 
energy  supp ly  t h r o u g h  t h e  o p e r a t i o n  of  t h e  K r e b s  cycle in  
mi tochondr i a ,  w h i c h  lie in  t h e  n e i g h b o u r h o o d  of t h e  f ine 
f ibr i ls  or  t u b u l e s  r e p o r t e d  earlier~,  L T h e  presence  of t he se  
f ine f ibri ls  or  t ubu le s ,  s h o w i n g  a s imi l a r i t y  to  t h e  bas ic  
con t rac t i l e  s t ruc tu res ,  a long  w i t h  h i g h  S D H  a c t i v i t y  in  
t h e  cn idoblas t ,  sugges t  a de t i n i t e  role of these  t u b u l e s  in  
con t r ac t ion ,  t h e r e b y  b r i n g i n g  a b o u t  a forceful  d i scharge  of 
t h e  n e m a t o e y s t  10. 

Zusammen/assung. Nachwe i s  y o n  Succ inodehydroge -  
nase  in u n m i t t e l b a r e r  N/ the  d e r  Nesse lkapse ln  bei H y d r a .  
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Photomicrograph showing histochemical localization of succinic 
dehydrogenase in the cnidoblast of hydra. Conditions as described 
in the text. Darkly stained spherical granules represent the sites of 
the enzyme activity. × 1000. 
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